The PD patients showed accumulation of pro-inflammatory cytokines in the brain and cerebrospinal fluid, which demonstrates that neuro-inflammation is occurring in the affected brain area [15, 16] Parkinson's disease, the second major neurodegenerative disease, has created a great impact on the elder people. Although the mechanisms underlying Parkinson's disease are not fully understood, considerable evidence suggests that neuro-inflammation, oxidative stress, mitochondrial dysfunction, cell proliferation, differentiation and apoptosis are involved in the disease. p38MAPK, an important member of the mitogen-activated protein family, controls several important functions in the cell, suggesting a potential pathogenic role in PD. This review provides a brief description of the role and mechanism of p38MAPK in Parkinson's disease. 
Introduction
Parkinson's disease (PD), the second most common neurodegenerative disease following Alzheimer's disease, has created a great impact on the elderly, the family and society. The The MAPK cascade is a major intracellular signaling system that transmits extracellular information to the nucleus and mediates various cell responses and plays an significant role in cell proliferation, differentiation and apoptosis [11] , it is one of the important signalregulated enzymes that connect the cell surface receptors with the decisive gene expression. [12] [13] [14] . p38MAPK play an important role in the pathogenesis of PD.
p38MAPK involves in neuroinflammation in PD progression
reaction is the core of dopamine neuron degeneration, and recent studies have shown that p38MAPK signaling pathway plays a key role in microglial activation and response impact [33, 34] . Rotenone, dexmedetomidine and paraquat can all activate microglial cells by directly activating p38MAPK, which release large amounts of cytokines and thus damaging dopamine neurons [22, 35, 36] . These toxins can also induce NF-κB activation by directly activating p38MAPK, and iNOS expression is up-regulated. In glial cells, p38MAPK induces iNOS to catalyze the production of nitric oxide (NO) in a large amount, excessive NO can cause lipid peroxidation and other nerve damage [37, 38] , inhibiting the synthesis of DNA, leading to neuron death. It can also react with superoxide radicals to generate peroxynitrite and initiate a series of cytotoxicity, eventually leading to neuron loss [39] .
In the 1-methyl-4-phenyl-1,2,3,6-tetra- to midbrain neuronal death. [24] .
p38MAPK acts in oxidative stress in PD development
Oxygen is essential for all human life activities, of ROS [35, 52] . On the other hand, activated p38MAPK can enhance the oxidative stress, making neurodegeneration [39] .
Oxidative stress increases the steadystate levels of ROS and the ROS can regulate the activation of MAPKs in various stimulitriggered apoptosis [53, 54] , the production of ROS activates JNK and p38 MAPK [55] , which can induce the production of ROS increased. MAPK pathway [67, 71, 72] .
One possibility that cytoplasmic p38 affects mitochondria is that p38 activation induces the translocation of its substrate (p53) into mitochondria, which in turn eliminates unhealthy mitochondrial proteins and thereby protect mitochondrial dysfunction [73, 74] .
On the other hand, activating the p38MAPK pathway may indirectly induce the mitochondrial pro-apoptotic protein Bax to produce CytC by activating p53, and CytC can activate caspase-3 and cause apoptosis of dopamine neurons [49, 58, 75] . In the study done by Fengsen Duan, ROS was found to regulate the expression of p38MAPK, eventually resulting in mitochondrial damage, which fed back each other and formed a vicious circle [55] .
Mitochondrial dysfunction splays an important role in PD occurrence, progression and development. Currently there are many substances against mitochondrial damage used in PD treatment, such as antioxidant enzymes (SOD, CAT), α-lipoic acid, green tea polyphenols, melatonin, ginseng water extract, all showed an improved effect against PD [76, 77] .
Conclusion
Parkinson's disease affects approximately 1-2% of the population over 65 years of age, and up to 5% of the population by age 85. 
Mitochondria p38
Bax a target to PD. So for best understanding this signal pathway in PD occurrence progress and development is essential [80] .
